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To all whom 1t may concern: N
Be it known that I, Criarces Wiee, citi-

~zen of the United States, residing at Balti-
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more, Maryland, have invented certain new
and useful Improvements in Methods of

Operating Gas-Ingines and Apparatus
Thercfor, of which the following 1s a speci-

fication. o
My invention relates to gas engines, and
1s applicable to either the ]?our-cyglq_ )
two-cycle type, and concerns particularly a
method of operating, and the means by
which heavy oil may be employed as -the
fuel. “

In the accompanying drawings:—Figure

1 is a sectional view of a portion of a gas |

engine cylinder showing its piston, 1its in-
duction valve, exhaust valve, and;the\_ Vapor-
izing coil and other parts constituting my
invention in place in connection with the
¢ylinder head; Fig. 2 is a bottom plan view
of the cylinder head with my invention in
place; Fig. 3 is a side elevation of the cylin-
der head with my invention attached thereto.
 In providing means for carrying out my
improved method, T employ a cylinder 1 of
substantially ordinary type, 2 indicating the

piston thereof and 3 the cylinder head of

substantially ordinary form.

The induction valve is shown at 4, and
while this is of substantially known form,
I arrange it in a recess or countersink 5
formed on the under side of the cylinder

head so that the valve is located at a shight

distance above the lower face of the said
The valve may be operated to open
the induction port against the pressure of
its spring 6 by any suitable means, such as
by a lever 7 pivoted to a standard 8 on the
cylinder head, and operated automatically

through a rod 9 from means connected and

working in unison with the engine.
The air inlet port is indicated at 10, lead-

ing to a point above the inducuon valve,

which is guided in a housing 11 of substan-
tially known form. - , .
The fuel is fed through a pipe 12 to the
upper end 13 of an oil heating tube or coil
14 located within the combustion chamber,
and at a slicht distance away from the
inner wall of the cylinider, the connecting

portion 13 extending down through the cyl-
inder head to its point of connection at 15

with the oil heater. The outlet pipe for the
0il heating tube extends from the opposite

or the

end of said tube up through the cyhnder
head and terminating at a point above the
plane of and close to the induction valve,
the upper end of thesaid discharge pipe being

| located in the air inlet port or passage 10.
The outlet opening 16 from the discharge
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pipe is directed laterally from said pipe and |

downwardly, so that the fuel will be di-
rected to a point immediately above the 1n-
duction valve. It will be seen from this

construction that the oil heating coil will
be subjected to the heat generated by the

explosions,- and a charge of oil being fed
into this highly heated coil, will be.imme-
diately heated to a high degree, and as soon

as the induction valve is opened, the highly
heated o1l will be drawn from or discharged

through the port 16 at a point close to and

approximately immediately above the 1in-
duction valve, and will 1mmediately flash

into vapor to pass through the induction
port into the cylinder, together with the air
passing inwardly through the passage 10.
I feed the o1l to-the vaporizer tube 1n charges

regulated in volume or quantity to the size »f

the engine and to its speed, and for this pur-
pose I prefer to employ a force feed device
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consisting of a pump connected to and op-

erated from -a moviLg part of the engine,
which delivers a measured quantity of oil,
for instance, about fifteen drops, this vary-
ing, of course, with the size of the engine.
I do not, however, limit myself in this ve-
spect, as the oil may be fed in -other ways
and by other means than those described.
By my invention the vapor is drawn

close thereto, so that the vapor will not have
a chance to cool and condense after the oil

which leaves the discharge port 16, flashes

into vapor, for it will be observed that the
proximity of the end of the discharge pipe
and the port 16 to the highly heated induec-
tion valve will serve to keep this discharge
end of the tube heated, and thus condensa-
tion and cooling
vented. .

It will be observed that the chamber 5 or

the counterbore 1s made with meclined walls
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| through the induction valve from a point -
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of the fuel will be pre-

at 17 which are merged into inclined walls 105

at 18 by a curved connecting portion or wall
at 18°, thus forming a.chamber the walls of
which are inclined and contracted inwardly.
By this construction, the fuel mixture pass-

) -

ing from the edge of the induction valve
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erally _
against the cooper waulls of the ¢ylinder.  In

strikes the inclinéd walls at 18, and is de-

flected inwardly toward the axial line of the
cylinder, where, meeting the mixture deflect-
ed from the opposite points of the inclined

deflecting wall, a complete mixture will re-.
“sult, and a column of the mixture will be

delivered axially of the cylinder so as to
strike upon the central portion of the highly
heated piston instead of being deflected lat-:
from the edge of the induction valve

this way, thie highly heated vapor 1s pre-
vented from being cooled and condensed

~against the walls of the cylinder, and 1s di-
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uum from the exploded gases.
important feature in connnection with gas

rected centrally thereof so as to strike upon
the central portion of the heated piston.

The main exhaust port 1s indicated at 19,

——— y—— -

and the supplementary exhaust at 20 and the

exhaust valve at 21.  As the piston 1s pro-

pelled downwardly or outwardly as a result
of the explosion, it uncovers the main ex-

haust port 19 at the end of its stroke, and

the exhaust gases sweep: across the upper
face of the piston out through the main ex-

Thaust port 19, and thus keep this upper face

clear from sediment or collection of Ilesid-
'This 1s an

engines designed to operate with heavy oils.
I do not limit myself to a coil as the oil
heating means. ' |

The capacity of the beating coil in. a ten
horse-power engine is about fifteen drops for

each charge, and such charge completely

fills the coil. The inlet opening to the coil
1s about one-sixteenth of an inch in diameter

while the outlet is restricted, being about one

thirty-second of an inch in diameter.

In carrying out my improved method,
charges of heavy oil are fed to the heating
coil to fill the same, and be highly heated
thereby to a degree at or above the point ot
vaporization and while held in confinement.
On the suction stroke when the induction
valve is opened, the highly heated o1l 1n the
coil is caused to be discharged therefrom,
and as soon as its release from confinement
takes place, the oil immediately flashes into
apor at the induction valve, and passes into
the cylinder mixed with the air passing

through the port ov passage 10.  The dis-.

charge of the highly heated oil through the
restricted outlet of the heating coil 1s due to
the heated charge being forced out by the

fresh cold charge forced by the pump or

other means into the heating coll, and acting
as a liquid piston. o
In conirolling the engine, 1f the governor

cnts out, it leaves the charge of o1l n the |
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' coil to remain there until forced out by the
next Incoming charge. |

I claim:— |

1. The herein described method of oper-
ating a vas engine consisting in heating a
single confined charge of o1l by the heat

oenerated by the explosion within the cyl-

inder, delivering said highly heated charge

of 0il and releasing it from restraint on the’
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exterior of and adjacent the induction valve

to flash into vapor and to pass through the
open induction valve with air iniv the cyl-

inder. _ - | .
9. The herein described method of operat-
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ing a gas engine consisting in heating a sin- -

ole confined charge of oil by the heat gen-

erated by the explosion within the cylinder
forcing .the highly heated charge of oil to

the point of delivery by the incoming fresh.

charge and releasing 1t from' restraint on
the exterior of and adjacent to the induc-
tion' valve to flash into vapor and to pass
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through the open valve with air into the

cylinder, substantially as described.

3. In a petroleum engine, the combina-
tion of a cylinder and piston, an o1l heater
of a capacity to be completely filled by a
cliarge of oil, and arranged to be heated by
the explosion within the cylinder, and hav-
ing a restricted outlet adjacent the induc-
tion valve, and means for forcing measured
charges of oil to said heater, substantially

as described. -
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. 4. The herein described method of opei'at-. )

ing a gas engine consisting in heating a sin-

-ole confined charge of oil, forcing the highly

heated charge of oil to the point of delivery

by the incoming fresh charge and releasing

it from restraint on the exterior of and ad-
jacent to the induction valve to flash 1nto
vapor and to pass through the open valve
with air into the cylinder, substantially as
described. - -

5. The.hercin desceribed method of operat-
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ing a gus engine consisting in heating a sm-

ole confined charge of oil, forcing the hrghly
heated oil to the point of delivery by the

explosion! chamber so the flash into vapor

will be mixed with the incoming alr mto the ii

evlinder, substantially as described.
In testimony whereof, T aflix my signature
in presence of two witnesses. -

| CHARLES WHITE.
‘Witnesses: | |

Samuen Hornrz,

Troaas W. Krois.

incoming fresh charge and releasing 1t from
restraint in anv suitable place ‘outside. the
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